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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 

I also certify that by virtue of an assignment registered under the Patents Act 1977, the 
application is now proceeding in the name as substituted. 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. La, 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered Yes' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patent Office. 
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Barrier Net 

The present invention relates to k barrier net across a space defined by the fuselage of 
an aircraft and a floor of the aircraft, for example for restraining the movement of cargo in the 
fuselage of an aircraft. 

# 

It is well known to use nets to restrain the movement of cargo in the holds of aircraft. 
Traditionally, such nets comprise a network of webbing members lined up vertically and 
horizontally and stitched together into a rectangular grid pattern, or lined up radially and 
circumferentially about a central torus and stitched together in a "spider-web" pattern. 

Such nets are conventionally fitted with fastening means at each end of the webbing 
members which are attached to attachment points provided spaced around the fuselage and 
floor of the aircraft. These fastening means are typically in the form of shackles. 

Such known nets suffer from a number of disadvantages. Both of these construction 
patterns, or net geometries, are deficient in terms of their ability to allow a net to be designed 
that imparts near equal loads on all its attachments. This can lead to excessively high loads 
being imposed on certain attachments and the need for local reinforcing of the aircraft 
structure, or conversely, it leads to a complex and expensive net. For example, in the case of a 
conventional rectangular grid net, the majority of the load is directed horizontally and 
vertically and only a relatively small portion of the load is imparted in the diagonal directions. 
This results in an excessively large load being imparted on certain attachments. 

It is an object.of the present invention to go at least some way to overcoming the 
above disadvantages, or at least to provide an acceptable alternative system for restr ainin g 
cargo in the fuselage of an aircraft. 

According to the present invention, there is provided a barrier net across a space 
defined by the fuselage of an aircraft and a floor of the aircraft comprising a first plurality of 
parallel lengths orientated in a first direction transverse to a second plurality of parallel 
lengths orientated in a second direction wherein neither the first nor the second plurality of 
lengths is parallel to said floor. 
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It is preferred that the first plurality of lengths are transverse to the second plurality of 
lengths at substantially right angles and in addition to this it is more preferred that the first 
plurality of lengths are orientated at substantially 45° relative to the floor. When this is the 
case the net mesh will be substantially diamond in shape. The diamond shape is better able to 
share the load than a conventional rectangular mesh net. 

The lengths are preferably secured by securing means at the regions at which they 
cross. These means may take a variety of forms but it is most preferred that the lengths are 
secured by stitching or are intersected at the regions at which they cross. These intersections 
may be in the form of knots or may be knotless intersections. 

hi order that the net may act as a barrier across an internal space in an aircraft it is 
preferable that each of the lengths are provided with fastening means at each end which may 
be attached to attachment points on the aircraft fuselage and floor. The fastening means 
preferably comprise shackles and in a particularly advantageous form at least some of the 
fastening means' may comprise quick release fastenings. 

It is preferred that at least one of the first plurality of lengths is attached to the same 
attachment point on the aircraft as at least one of the second plurality of lengths. 

The first plurality of lengths may preferably be constructed from lengths of textile 
Webbing, rope, plastics fibre material, or metallic fibre cables or a combination thereof. 

The second plurality of lengths may preferably be constructed from lengths of textile 
webbing, rope, plastics fibre material or metallic fibre cables or a combination thereof. 

For a better mderstanding of the invention, reference will now be made to the 
accompanying drawings showing, solely by way of example one embodiment of the present 
invention, in which: 

Fig. 1 is a front view of a conventional net design with horizontal and vertical 
webbing members; 
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Fig. 2 is a front view of a conventional "spider-web" net design; and 



Fig. 3 is a front view of one embodiment of a main deck cargo barrier net according to 
the present invention. 

In the three different net designs like Qr equivalent parts are referenced with the same 
reference numbers. 

Referring to Fig.l, this conventional cargo net 1 comprises a plurality of horizontal 
webbing members 2 and a plurality of vertical webbing members 3 secured at the regions at 
which they cross 4. In this case the webbing members 2, 3 are stitched together at the regions 
in which they cross 4 but other methods may be used. A net 1 such as this may be considered 
to have a rectangular grid pattern since the horizontal and vertical webbing members define a 
rectangular pattern 5. When a cargo net 1 such as this is employed across a space defined by 
the fuselage 6 of an aircraft and the floor 7 of the aircraft fastening devices (not shown) are 
used to attach the net to attachment points 16 provided on the fuselage 6 and floor 7 of the 
aircraft. These fastening devices may typically be shackles. 

It has been found that this net geometry does not distribute the load efficiently with 
the result that excessively high loads are imparted to some attachment points. 

Fig. 2 shows another conventional design for cargo barrier nets 8 to be installed across 
the space defined by the fuselage 6 of an aircraft and the floor 7 of an aircraft. In this design 
the webbing members are arranged radially 9 and circumferentially 10 about a central torus 
1 1. As with the rectangular grid net of Fig. 1 the webbing members are secured at the regions 
at which they cross 4, typically by stitching and fastening devices (not shown) are used to 
attach the net to the aircraft. As with the net of Fig. 1 it has been found that this net does not 
distribute the load efficiently. Another disadvantage of this type of net is the additional 
weight incurred in the torus and the circumferential webbing members. 

Fig. 3 shows an embodiment of a cargo barrier net 12 according to the present 
invention installed across an internal space defined by the fuselage 6 of an aircraft and the 
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floor 7 of an aircraft. The net 12 has a first plurality of parallel lengths 13 orientated at 
approximately 45 ° relative to the floor 7 and a second plurality of parallel lengths 14 
transverse to the first at substantially right angles. 



The lengths may be constructed of conventional textile webbing or may be made from 
other materials known in the art such as a variety of plastics fibre materials or metallic fibre 
cables. The lengths are secured by stitching at the regions at which they cross 4. When the net 
is viewed from the front the first and second lengths 13, 14 define a diamond grid pattern 15. 
This is one of the factors which accounts for the improved function of the net. The diamond 
shape is able to stretch along its diagonals in the horizontal and vertical directions thus 
enabling the net to better distribute the load. Not only does this provide a more even 
distribution of the load but it also results in a smoother deflected profile. 

Each of the first and second lengths have fastening means (not shown) at each end 
which provide a means for fastening the net to attachment points 16 on the fuselage 6 and 
floor 7 of the aircraft. Some of the attachment points provide a means for fastening more than 
one length. 

It has been found that this net geometry allows more efficient load distribution. This 
may be because the first and second lengths 13, 14 run diagonally across the fuselage of the 
aircraft. This means that the load is distributed out towards attachment points which would 
receive only a small portion of the load in a conventional configuration. In combination with 
the nets ability to stretch along the diagonals of the diamond this may account for the much 
more even distribution of the load. 
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1 . A barrier net across a space defined by the fuselage of an aircraft and a floor of the 
aircraft comprising a first plurality of parallel lengths orientated in a first direction transverse 
to a second plurality of parallel lengths orientated in a second direction wherein neither the 
first nor the second plurality of lengths is parallel to said floor. 

2. A barrier net according to claim 1, wherein the first plurality of lengths are 
transverse to the second plurality of lengths at substantially right angles. 

3. A barrier net according to either claim 1 or 2, wherein the first plurality of lengths 
are orientated at an angle of 45 ° relative to said floor. 

4. A barrier net according to any preceding claim, wherein the lengths are secured by 
securing means at the regions at which they cross. 

5. A barrier according to claim 4, wherein the securing means comprises stitching at 
the regions at which the lengths cross. 

6. A barrier net according to claim 4, wherein the securing means comprises knots at 
the regions at which the lengths cross. 

7. A barrier net according to claim 4, wherein the securing means comprises knotless 
intersections at the regions at which the lengths cross. 

8. A barrier net according to any preceding claim, wherein the lengths have 
fastening means at each end which provide a means for fastening the net to attachment points 
on the aircraft fuselage. 

' 9. A barrier net according to claim 8, wherein the fastening means comprise shackles. 

10. A barrier net according to claim 8, wherein at least some of the fastening means 
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comprise quick release fastenings. 

1 1. A barrier net according to any preceding claim, wherein at least one of the first 
plurality of lengths is attached to the same attachment point in the aircraft as one of the 
second plurality of lengths. 

12. A barrier net according to any preceding claim, wherein at least some of the first 
plurality of lengths comprise lengths of textile webbing. 

13. A barrier net according to any preceding claim, wherein at least some of the first 
plurality of lengths comprise lengths of rope. 

14. A barrier net according to any preceding claim, wherein at least some of the first 
plurality of lengths comprise lengths of plastics fibre material. 

15. A barrier net according to any preceding claim, wherein at least some of the first 
plurality of lengths comprise lengths of metallic fibre cables. 

1 6. A barrier net according to any preceding claim, wherein at least some of the 
second plurality of lengths comprise lengths of textile webbing. 

17. A barrier net according to any preceding claim, wherein at least some of the 
second plurality of lengths comprise lengths of rope. 

18. A barrier net according to any preceding claim, wherein at least some of the 
second plurality of lengths comprise lengths of plastics fibre material. 

19. A barrier net according to any preceding claim, wherein at least some of the 
second plurality of lengths comprise lengths of metallic fibre cables. 

20. A barrier net substantially as hereinbefore described with reference to the 
accompanying drawings. 
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ABSTRACT 



A barrier net (12) across a space defined by the fuselage (6) of an aircraft and a floor (7) of 
the aircraft for example for restraining cargo comprising, a first plurality of parallel lengths 
(13) orientated in a first direction transverse to a second plurality of parallel lengths (14) 
orientated in a second direction wherein neither the first nor the second plurality of lengths is 
parallel to said floor (7). 
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